One new and seven known diterpenoids were isolated from the aerial parts of Andrographis paniculata, and their structures elucidated on the basis of spectroscopic and spectrometric analysis, as well as chemical methods. The in vitro antiviral activities of these compounds against respiratory syncytial virus (RSV) were assayed.
Andrographis paniculata Nees (Acanthaceae), a widely cultivated medicinal plant in China, is found throughout Southeast Asia and India [1a,b] . It has a strong bitter taste due to the existence of labdane-type diterpenoids known as andrographolides. Because these bitter compounds have many biological properties, such as anti-microbial, anti-inflammatory and cell differentiation-inducing activities, they were believed to be the major compounds responsible for the therapeutic effects [2] . So, investigations have been made for diterpenoids and more than twenty andrographolides have been isolated from the plant [3a-3j] . In our further investigation for the anti-inflammatory ingredients of the species, one new andrographolide-type diterpenoid, named andropanolide B (1), and seven known ones were isolated. The new structure was determined by extensive spectroscopic and spectrometric analysis, especially by 2D-NMR. The in vitro antiviral activities of these compounds against respiratory syncytial virus (RSV) were assayed.
Compound 1 was obtained as a colorless solid. HRESIMS showed a [M+Na] + ion at m/z 535.2523, which suggested the molecular formula of 1 was C 26 H 40 O 10 . The colors with Legal and Kedde reactions were red and the IR absorptions at 1747 and 1667 cm -1 indicated the presence of a -lactone moiety with an exo-,-double bond. The 1 H NMR spectrum revealed the presence of two methyl groups with three-proton singlets at  1.20 and 0.79. It also exhibited two singlets at  4.80 and 4.50 ascribed to the exocyclic double bond. The double triplet at  6.52 (J = 7.0, 1.0 Hz) was attributable to the double bond of C-12. One anomeric proton of a sugar at  4.20 (1H, d, J = 8.0 Hz) and a set of protons from a sugar at  3.17-3.86 were also shown by the 1 H NMR spectrum. The 13 C NMR spectrum showed one carbonyl group at  171.6, four olefinic carbons at  151.3, 149.3, 129.4 and 108.5, two methyl groups at  24.0 and 15.4, and one anomeric carbon of a sugar at  104.9. The 1 H-1 H COSY spectrum of 1 revealed the presence of CH 2 CH 2 CHO, CHCH 2 CH 2 , CHCH 2 CH=C= and OCHCH 2 O moieties. On the basis of these moieties and the long-range correlations in the HMBC spectrum ( Figure 1 ), 1 had the basic labdane-type skeleton of andrographolide and three hydroxyl groups, believed to be attached at C-3, C-14 and C-19. Comparison of the 13 C NMR spectra of 1 and andropanolide (2) showed 6 more signals between  60-105 in 1, suggesting that 1 was a glycoside of 2. In order to confirm further that the aglycone of 1 is andropanolide (2), but not andrographolide, a difference Nuclear Overhauser Effect (NOE) experiment was carried out. When H-12 ( 6.52) was irradiated, a NOE was observed at the signal due to H-14 ( 4.73), accordingly, compound 1 was identified unambiguously as a glycoside of andropanolide (2) . Acid hydrolysis of 1 afforded D-glucose, which was identified by comparison with an authentic sample by GC analysis [4] . The 7.1 ppm downfield shift of C-19 in 1 suggested that the glucose was connected to C-19. This connection was further confirmed by the correlation between  4.20 (H-1′) and  72.1 (C-19) in the HMBC spectrum (Figure 1 ). This new andrographolide-type diterpenoid was thus elucidated and named andropanolide B.
In addition, compounds 2-8 were identified by comparison of their spectral data with literature values as andropanolide (2) A. paniculata is traditionally used to treat respiratory diseases in China. Therefore, the isolated compounds were submitted for the in vitro antiviral evaluation against RSV with cytopathic effect (CPE) reduction assay. However, none of the compounds showed inhibitory activity against RSV at their maximal non-toxic concentrations. Only compounds 1 and 8 showed weak anti-RSV effects with IC 50 values of 25 and 30 μg/mL, respectively. The IC 50 value of ribavirin (positive control in the experiment) was 1.5 μg/mL. 
Extraction and isolation:
The air-dried and powdered aerial parts of A. paniculata (5 kg) were extracted with 95% ethanol at 60C for 4 h, filtered and evaporated under reduced pressure. This process was repeated 2 times to yield 560 g of ethanol extract. This was subsequently suspended in H 2 O and partitioned with cyclohexane, ethyl acetate and n-butanol to obtain 23, 304 and 49 g extracts respectively, as well as 128 g H 2 O-soluble residue. The resulting EtOAc extract was repeatedly chromatographed on a silica gel column using various polarities of solvents (e.g. gradient MeOH 1%-50% in CHCl 3 and finally methanol to obtain sub-fractions APE-1 to APE-10. The sub-fractions were further chromatographed on various columns with solid phase silica gel, and Sephadex LH-20, ODS. Small amount of compounds were purified by reverse phase HPLC (C18, solvent system 50-70% methanol. Finally, compounds 1 (15 mg), 2 (19 mg), 3 (34 mg), 4 (42 mg), 5 (38 mg), 6 (55 mg), 7 (65 mg) and 8 (180 mg) were obtained.
Antiviral assay:
The cytopathic effect (CPE) reduction assay was adopted to evaluate the antiviral activity of the compounds. 0.1 mL of 100 TCID 50 virus suspension and serial two-fold dilutions of the tested samples were added simultaneously to the confluent cell monolayers in a 96-well plate. Virus suspension and maintenance medium without samples were added as the virus control and cell control, respectively. The plates were incubated at 37°C in a humidified CO 2 atmosphere for 3-4 days. The virus-induced CPE in each well was observed against the virus control under a light microscope. Ribavirin (Sigma, USA) was used as positive control in the experiment. 
